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Clinical Analysis of Polymicrobial Bloodstream Infections in Pediatric Patients:
Epidemiology, Clinical Features, Organisms, and Risk Factors

Jung Min Kim, M.D., Hye Jin Park, M.D., Ki Hwan Kim, M.D., and Dong Soo Kim, M.D., Ph.D,

Department of Pediatrics, Yonsei University, College of Medicine, Severance Children's Hospital, Seoul, Korea

Purpose : Although the incidence of polymicrobial bloodstream infection (PBSI) has increased, only a few studies have so
far focused on children, Therefore, in an effort to prevent more serious situations in pediatric patients, we analyzed the

clinical features, organisms, and laboratory results of PBSI,

Methods : We performed a retrospective review of the case records of 97 patients with polymicrobial bloodstream infection
in the Severance hospital, from 2001 to 2008, Using t—test and chi—square test, we analyzed the underlying medical condi-

tions, clinical characteristics, organisms, and laboratory results of those patients.

Results : Annual incidence of polymicrobial bloodstream infection increased from 1.4 % in 2001 to 10.9% in 2008 in pediatric
patients, Immunocompromised hemato—oncological malignancy was found in 31 (31,9%) patients, and was the most common
underlying medical condition; cardiovascular disease was found in 15 patients (15.4%), neurologic disease in 10 patients
(10.3%), and so on, Gram positive organisms were recovered in 143 cases and gram negative organisms were recovered
in 101 cases of PBSI, Staphylococcus epidermidis was the most common organism, Factors affecting mortality included
underlying medical disease, immune status, nosocomial infection, and central catheter—related infection, for which the rate

of mortality showed a greater increase (P<0.05),

Conclusion : Due to the close connection between PBSI and fatal conditions or high mortality, it requires more aggressive
management, Compared with previous studies, we discovered that immunocompromised hemato—oncological malignancy
was the most common underlying medical condition and that frequency of gram—positive bacteria and fungus isolated has

increased, (Korean J Pediatr Infect Dis 2010;17:83-90)

Key Words : Polymicrobial bloodstream infection, Incidence, Risk factor, Mortality

G5 A7 P To] st o] AFgEo] H& Adte

M 2 2 AAROR B AP} AldE] T e )

#He] ATl mEE trd e it duitae s <l

8= (polymicrobial bloodstream infection) ©] 5t Zlo] tjolm @l o) ot Tde vl Full
gk FAE ghape] Felo A AT AAlolA 2F o] oFo g AMEES AolF Holw YT Y. ol

Al B Agre] BElEe Agow JAH Y vt A9 ttdFe Aole] wiaj o & AR

& Holi glo] o} EAeA 9] thrdFel tid A
e - 7} Z9JellA @ Ad BaEo] gitP Y =9 Al
£01: 2010 10" 172 — —
BN A+, BMChSIm osichat somiemy e ol B e vl e gase
Tel : 02)2228-2050, Fax : 02)393-9118 0.7-20%7+4 theks A2 Wol1 919loH, Sutter

E—mail : dskim6634@yuhs. ac

83



Korean J Pediatr Infect Dis Vol 17, No.2, 2010

579 AFelM = At Tt E352] o]
5-20%% Z7steltta Bistel o Shin 5V A
T E 198739 1.5%04 1993d%e] 5.0%% &
et ee nastgrh FudAE BRdZd UE 2
A2 obA Folxek glx}g) o] EA kA A 2 Sho)
A2} gzl talA e A7k B Aol sof

50 F<t

oM 9] thEdzel tielAE AT Fio] 2L Aol
cHO D ol B AREL I @ 7]HelA] A% 7]
7Bk 174 ke AA| Aol fdow vty
Zol YW FAe] R J)FL 2Akslo] AolelA
el thr e Ankel o 543 gl #EY &
AL PO TrdF Aot BRSO Er] A&t
I A4S (B2 APeted] BeS dud B ATES
Adatsict
CHeh 2 g

1. CH &

2001 1€95E 2008 12€97b4] =4 &+ 32} 7]
Fof|A 174 ke Aol F ol vk HARA 2714

oo o] FeH: BAEEL o shlr,
2. 44

dol ZAlE oA} B hEADE Ao A
on FgAQ el 5714 wiA% B2 AS AL
3ol wepstol 59 ek wjke F Bl it dS
BB IR/ 2 }fs}am. 1% 2] 24 o

o
S5 A FA0] A=A T Ao
20 A5 ol e AFOR 299l TFs4ol 9l

% (e.g. diphtheroids, Propionibacterium spp.,
Bacillus spp., coagulase—negative staphylococci or
micrococc) 4 A= 71EANA A S0 A &

Q) B A9t 09 Fow AZdte] A

84

—
(=)
=

el ol e
A7) AR
2 ET&Q HH

A W51 Al 2
o A} ol9le] AL oE 5

HARE 54 A 87 ) el
A, 759 1Ak} o) it
At BAAE TS
oF BApe] 97715
AR2AE 900 elsh 4, 714 4
AEAD o, Al 29 ofe)

3 ol F 3w f79)

o > ox rle
o%
ol
\I
é
io
::’
n}i

ol
32
2
)
=
i
o|\

EgH 5 6]:

oL
rE
o
!

Mool X
Iz 1o
2

ro,
ro
of r:LI rﬂ

1. thag3el e

20019 =55 20087k 174
A @ol Wik AAeld ol

n]uke] ShajelA
ke A9t &
2,076417}F 3iglem o] F113¢f 004

AL thtEFo] UEt
U A 8 thrEEe B v)ES 5.4%°]
ot F 9799 FAEClAAN thtdFo] Uehgton o
5 F 9elA tt¥5e] 7o) Hbske] ekt

)= A 78, oA 1907 4.1:1F FRfefA
%5 Al Yebor, o]5e] i A% 3 571€ 437
104@ ChtdSo] dA #dSoM Yepd Nes

Hg A Aa 2001900 490(1.4%) 914 2004
d 2041 (9.4%) M4 F7¥eteb7E 20057 2006
194 (5.5%) £} 18¢1(5.0%) = a3k o} thA] F7F
ato] 2008 el 140(10.9%) 2 AAHoz B F
7Fsle oFARS BT (Table 1).

32

r&nﬁ

_LL4

2, Ao 54

TET

E
Qo] WAL A EE

)

5}



1. O
R

27} 317 (31.9%) & 7V
7423 Ada Aol AY A Hd
Forel $xl7h 157 (15.4%), ¥HAE7

NAA %S A8 wekd g7k 109 (10.3%),
A A sto|u} wjsroke] v HA SR 7] A o]
Z3} 7ro] WAl 557 H3og 2l Xa:s
3o e JV} 8% (8.2%), T3 2174, W4
o 9727 xl;ﬂro] 54 (5.2%),

T
o

b3

£
O

)

12 A ox X
ko

o

[o my rlo L XN ot
ﬁ

(21%) °lct.

Cht 83 $AEolAlA vebsd 271 94 @JOE
= d(380)0] AR A9-7} 471(30.3%) = 713
or, B 2] 587] 7499] Z4to] 314 (21%
3 L}E}MJ% E o} AAre] As7) Sode] 2890(12.3

), g Ast 2de] QlodE A7 1741(8.2%), 214
Zﬂ o}* HIZ8E AAA S7do] Z71e Uehsd
13901(6.2%) Hx= B Fx8 AFA T4
7} 1090 (7.2%) & Yebstom, o] gh &7
g SExtellA] oy 749 A S BA
Ak trES Ao 9o Auzdo] 544 (48
%) = 7V o] yebtor, 5574 7¢le] 244 (21
%), T4 4 =3 AvkE 7hdo] 1641 (14%), 1%
A Aho] 1341 (11.5%), A174A 78] 114 (9.7%),

717 3=

dol 2

Table 1. Annual Incidence of Polymicrobial Bacteremia

Monomicrobial BSI ~ Polymicrobial BSI

Year No. (%) No. (%) Total
2001 300 (98.6) 4 (1.4 304
2002 239 (96.7) 8 (3.3 247
2003 292 (95.7) 13 (4.3 305
2004 213 (90.6) 22 (9.4 235
2005 331 (94.5) 19 (5.5 350
2006 344 (95.0) 18 (5.0 362
2007 129 (89.5) 15 (10.5) 144
2008 115 (89.1) 14 (10.9) 129
Total 1,963 113 2,076

Abbreviation : BSI, bloodstream infection
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M 8.059/ul, TFT- 5,347/uL, A4 10.9 g/dL,
A4 272,778/ul., C—reactive protein 5.6 mg/dL,
aspartate aminotransferase 60.7 IU/L, alanine ami-
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notransferase 98.6 IU/L, alanine aminotransferase
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Table 2. Initial Laboratory Characteristics of Polymicrobial
Bloodstream Infection

Median count Median count

P value’

of death of survival
WBC 5,896/uL 8,673/uL 0.742
ANC 4,333/uL. 7,338/uL 0.507
Hb 9.6 g/dL 11.2 g/dL 0.023
Platelet 123.619/ul 315.108/uL 0.261
CRP 11.4 mg/dL 3.9 mg/dL 0.021
AST 98.68 TU/L  49.47 IU/L 0.001
ALT 70 IU/L 37 IU/L 0.001
Total protein 5.7 g/dL 6.2 g/dL 0.863
Albumin 3.3 g/dL 3.9 g/dL 0.028

P Value <0.05 was considered statistically significant by t—
test and chi—square test

Abbreviations : WBC, white blood cell; ANC, absolute neut-
rophil count; Hb, hemoglobin; CRP, C-reactive protein; AST,
aspartate aminotransferase; ALT, alanine aminotransferase
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Bloodstream Infections

e egko.

Gram positive Cas(f%j\To. Gram negative Cas(f%j\To. Anaerobics Cas(f%j\To. Fungi Cas(f%j\To.
Staphylococcus epidermidis 40 (17.4) Pseudomonas 15 (6.5)  Actinomyces 3 (13 Candida 6 (2.5
aeruginosa viscosus parapsilosis
Staphylococcus 30 (13.1) Acinetobacter 12 (5.2)  Actinomyces 2 (0.9 Candida 6 (2.5
coagulase negative’ baumanii naerlundiiv albicans
Enterococcus faecium 14 (6.1) Klebsiella 8 (3.5) Clostridium sp. 1 (0.5 Torulopsis 5.1
pneumoniae glabrata
Streptococcus mitis 10 ( 4.3) Enterobacter 8 (3.9 Candida 1 (0.5
cloacae tropicalis
Corynebacterum sp. 8 (3.5 Comamonas 5.1
acidovorans
Staphylococcus aureus 6 ( 2.6) Stenotrophomonas 5 (2.1)
maltophilia
Bacilius sp. 5 (21)  Escherichia coli 4 (1.7)
Streptococcus salivarius 4 (1.7)  Klebsiella oxytica 3 (1.3)
Staphylococcus angiosus 4 (1.7)  Neisseria subflava 3 (1.3)
Enterococcus raffinosus 4 ( 1.7) Citrobacter freundii 2 (0.9)
Streptococcus oralis 2 (0.9 Other gram native 5 (2.1)
orgarnismsJr
Staphylococcus angiosus 2 (0.9
Streptococcus pneumoniae 2 (09
Streptococcus intermedius 2 (09
Streptococcus uberis 2 (0.9
Other streptococcus” 3 (13
Total case No. (%) 143 (60.5) 69 (29.2) 6 (2.5 18 (7.6)

Organisms: Streptococcus viridians (1),

Streptococcus constellartus (1), Streptococcus bovis (1)

Organisms: Acinetobacter baumannii (1), Brevundimonas diminuta (1), Leciercia adecarbosylata (1), Morganella morganii (1),

Agrobacterium radiobactor (1)
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4. Fungus+
Gram (+)

or

Gram (-)
11%

3. Gram (+)
+ Gram (-)
25%

1. Gram (+)
+ Gram (+)
50%

2. Gram (=)
+ Gram ()
14%

Fig. 1. Combination of organisms isolated. This figure
shows prevalence of a combination of organisms
isolated from PBSI.
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